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METHOD AND SYSTEM FOR A 
FLEXBLE-DATA COLUMN USER 

INTERFACE 

COPYRIGHT NOTICE 

A portion of the disclosure of this patent document 
contains material which is subject to copyright protection. 
The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent 
disclosure, as it appears in the Patent and Trademark Office 
patent file or records, but otherwise reserves all copyright 
rights whatsoever. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The following commonly owned, co-pending United 
States Patents and Patent Applications, including the present 
application, are related to each other. Each of the other 
patents/applications are incorporated by reference herein in 
its entirety: 

U.S. patent application Ser. No. 11/825,393 entitled SYS 
TEMAND METHOD FOR TRACKING DOCUMENTS 
IN ANON-DEMAND SERVICE, by Timothy Barker et al., 
filed Jul. 6, 2007: 

U.S. patent application Ser. No. 11/880,197 entitled SYS 
TEM AND METHOD FOR STORING DOCUMENTS 
ACCESSED BY MULTIPLE USERS IN AN ON-DE 
MAND SERVICE, by Timothy Barker et al., filed Jul. 20, 
2007; and 

U.S. patent application Ser. No. 11/893,617 entitled 
METHOD AND SYSTEM FOR PUSHING DATA TO 
SUBSCRIBERS IN AN ON-DEMAND SERVICE, by 
Timothy Barker et al., filed Aug. 15, 2007: 

U.S. patent application Ser. No. 11/879,535 entitled SYS 
TEMAND METHOD FOR TRACKING DOCUMENTS 
IN ANON-DEMAND SERVICE, by Timothy Barker et al., 
filed Jul. 17, 2007; and 

U.S. patent application Ser. No. 12/004,731 entitled 
METHOD AND SYSTEM FOR A FLEXIBLE-DATA COL 
UMNUSER INTERFACE, by Marni Alyse Gamet al., filed 
Dec. 23, 2007. 

FIELD OF THE INVENTION 

The current invention relates generally to presentation of 
characteristics of data in a database network system. 

BACKGROUND 

The Subject matter discussed in the background section 
should not be assumed to be prior art merely as a result of 
its mention in the background section. Similarly, a problem 
mentioned in the background section or associated with the 
subject matter of the background section should not be 
assumed to have been previously recognized in the prior art. 
The Subject matter in the background section merely repre 
sents different approaches, which in and of themselves may 
also be inventions. 

In conventional database systems, users access their data 
resources in one logical database. A user of Such a conven 
tional system typically retrieves data from and stores data on 
the system using the user's own systems. A user system 
might remotely access one of a plurality of server systems 
that might in turn access the database system. Data retrieval 
from the system might include the issuance of a query from 
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2 
the user system to the database system. The database system 
might process the request for information received in the 
query and send to the user system information relevant to the 
request. The ease of use of accurate information and Sub 
sequent delivery of this information to the user system in a 
manner that is convenient is desirable. 

Unfortunately, conventional database approaches might 
be inflexible or awkward to use when, for example, the user 
desires to change which characteristics associated with a set 
of data are presented to the user. In some systems, only the 
administrator can change which properties the user can see 
with a set of data. 

Accordingly, it is desirable to provide techniques enabling 
the user to easily change which characteristics of a set of 
data are presented to the user to improve the ease of use of 
the database system. 

BRIEF SUMMARY 

In accordance with embodiments, there are provided 
mechanisms and methods for a flexible-data column user 
interface. These mechanisms and methods for a flexible-data 
column user interface can enable embodiments to provide a 
presentation of characteristics of data, where the user may 
change which characteristics are presented to the user. A 
characteristic of the data is information about the data or 
associated with the data. For example, if the data is a list of 
identifiers of documents, the characteristics may be infor 
mation about the documents, such as the size of the file 
containing the document, when the document was last 
modified, the person that last modified that document, the 
subject matter of the document, and/or other document 
information. The flexible-data columns are flexible in that 
the user may use the same column for presenting different 
data and/or data in a different format (e.g., the user can 
change the format of the data in a flexible-data column from 
textual to graphical and/or make other changes to the data). 
In this specification, the term document refers to a collection 
of data that is grouped together as a single entity. The term 
document is generic to a file, a folder, a webpage, a 
collection of webpages, an image, as well as a text-based 
document. The ability of embodiments to allow a user to 
change which characteristics are presented to the user can 
enable the system to be used more easily. In embodiments 
there are provided techniques for flexibly displaying infor 
mation into one or more columns. One technique includes 
the user interface (UI) receiving from an end user a selection 
of characteristics or display criteria configured by an admin 
istrative user. Display criteria are characteristics of a docu 
ment that are capable of being used to determine the order 
in which the data is used and/or whether the data is dis 
played. Data from a dataset may be selected and/or ordered 
for displaying with the characteristic or according to the 
criterion selected by the end user. Alternative embodiments 
may provide displaying positive and negative data, Sorting, 
and fixed locations. 

In an embodiment and by way of example, a method for 
flexible-data column user interface is provided. The method 
embodiment may include receiving a set of characteristics 
from a first user, which may have an administrative role. The 
set of characteristics may be sent to a second user, which 
may be in an end-user role. The second user may be capable 
of selecting at least one of the characteristics from the set of 
characteristics. In response to the selection, the dataset may 
be displayed to the second user with the selected character 
istics. Optionally, the dataset may be sorted into an order that 
is based on the selected characteristic. In an embodiment, 
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displaying the dataset to the second user based on the 
selected characteristic, may be performed by at least one of 
selecting data to be displayed from the dataset according to 
the characteristic and ordering the data to be displayed 
according to the characteristic. 

While the present invention is described with reference to 
an embodiment in which techniques for flexible-data column 
user interface are implemented in a system having an 
application server providing a front end for an on-demand 
database service capable of Supporting multiple tenants, the 
present invention is not limited to multi-tenant databases nor 
deployment on application servers. Embodiments may be 
practiced using other database architectures, i.e., 
ORACLE(R), DB2Rby IBM and the like without departing 
from the scope of the embodiments claimed. 
Any of the above embodiments may be used alone or 

together with one another in any combination. Inventions 
encompassed within this specification may also include 
embodiments that are only partially mentioned or alluded to 
or are not mentioned or alluded to at all in this brief 
Summary or in the abstract. Although various embodiments 
of the invention may have been motivated by various 
deficiencies with the prior art, which may be discussed or 
alluded to in one or more places in the specification, the 
embodiments of the invention do not necessarily address any 
of these deficiencies. In other words, different embodiments 
of the invention may address different deficiencies that may 
be discussed in the specification. Some embodiments may 
only partially address Some deficiencies or just one defi 
ciency that may be discussed in the specification, and some 
embodiments may not address any of these deficiencies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following drawings like reference numbers are used 
to refer to like elements. Although the following figures 
depict various examples of the invention, the invention is not 
limited to the examples depicted in the figures. 

FIG. 1 illustrates a block diagram of an example of an 
environment wherein an on-demand database service might 
be used; 

FIG. 2 illustrates a block diagram of an embodiment of 
elements of FIG. 1 and various possible interconnections 
between these elements; 

FIG. 3 is a block diagram of an example of a tenant 
process of FIGS. 1 and 2: 

FIG. 4 shows a screenshot of an embodiment of a web 
page of a User Interface (UI) that has a flexible-data column; 

FIG. 5 shows a screenshot of an embodiment of another 
webpage of the UI of FIG. 4 that also has a flexible-data 
column; 

FIG. 6A shows a screenshot of a webpage of another 
embodiment of the UI: 

FIG. 6B shows a screenshot of an embodiment of a 
display options box associated with the UI of FIG. 6A: 

FIG. 7A shows a screenshot of an example of a webpage 
of a UI having a workspace page with a flexible-data 
column; 

FIG. 7B shows a screenshot of an example of another 
webpage of a UI also having a workspace page with a 
flexible-data column; 

FIG. 8 shows a flowchart of an embodiment of a server 
side method for setting up flexible characteristics; 

FIG. 9 shows a flowchart of an embodiment of a client 
side method for setting up flexible characteristics; 

FIG. 10 shows a flowchart of an embodiment of a 
server-side method for using flexible characteristics; 
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4 
FIG. 11 shows a flowchart of an embodiment of a client 

side method for using flexible characteristics: 
FIG. 12 shows a flowchart of an example of a method of 

using environment of FIGS. 1 and 2; and 
FIG. 13 is an example of method of making the environ 

ment of FIGS. 1 and 2. 

DETAILED DESCRIPTION 

Systems and methods are provided for flexible-data col 
umn user interface. 
As used herein, the term multi-tenant database system 

refers to those systems in which various elements of hard 
ware and software of the database system may be shared by 
one or more customers. For example, a given application 
server may simultaneously process requests for a great 
number of customers, and a given database table may store 
rows for a potentially much greater number of customers. As 
used herein, the term query plan refers to a set of steps used 
to access information in a database system. A pick list may 
allow users to choose what the users would like to see on the 
page without adding extra clutter to the page. A pick list is 
a list of one or more items that the user may choose from. 
For example, the pick list may include a plurality of items 
and/or may be a pull down menu. The user may choose to 
sort by this additional data. When a search is performed the 
column defaults to sorting the list by relevance. The user 
may sort by other values instead of relevance. Unlike other 
search engines on the web, the user may return back to 'sort 
by relevance.” In an embodiment, the user may choose 
between a textual or graphical display of data. In an embodi 
ment, the administrator may give flexibility to the user 
through the front-end UI instead of digging through a setup. 
In an embodiment, an administrator may control the char 
acteristics that appear in the pick list. The flexible-data 
column may (optionally) be used in conjunction with a 
document sharing system. 

In an embodiment, selecting a column causes the header 
to become bold. In an embodiment there may be multiple 
flexible-data columns. In an embodiment, there are multiple 
flexible-data columns and the headers of the columns appear 
as normal text headers. In an embodiment, drop down menus 
will only appear when the title is either hovered over or 
clicked upon. In an embodiment, columns, including the 
flexible-data columns, may be dragged from one location to 
another. 

Next, mechanisms and methods for providing flexible 
data column user interface will be described with reference 
to example embodiments. 
System Overview 

FIG. 1 illustrates a block diagram of an environment 10 
wherein an on-demand database service might be used. 
Environment 10 may include user systems 12, network 14, 
system 16, processor system 17, application platform 18, 
network interface 20, tenant data storage 22, System data 
storage 24, program code 26, and process space 28. In other 
embodiments, environment 10 may not have all of the 
components listed and/or may have other elements instead 
of, or in addition to, those listed above. 

Environment 10 is an environment in which an on 
demand database service exists. User system 12 may be any 
machine or system that is used by a user to access a database 
user system. For example, any of user systems 12 can be a 
handheld computing device, a mobile phone, a laptop com 
puter, a work station, and/or a network of computing 
devices. As illustrated in FIG. 1 (and in more detail in FIG. 
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2) user systems 12 might interact via a network 14 with an 
on-demand database service, which is system 16. 
An on-demand database service. Such as system 16, is a 

pre-established database system that is made available to 
outside users that do not need to necessarily be concerned 
with building and/or maintaining the database system, but 
instead may be available for their use when the users need 
the database system (e.g., on the demand of the users). Some 
on-demand database services may store information from 
one or more tenants stored into tables of a common database 
image to form a multi-tenant database system (MTS). 
Accordingly, “on-demand database service 16 and “system 
16' will be used interchangeably herein. A database image 
may include one or more database objects. A relational 
database management system (RDMS) or the equivalent 
may execute storage and retrieval of information against the 
database object(s). Application platform 18 may be a frame 
work that allows the applications of system 16 to run, Such 
as the hardware and/or software, e.g., the operating system. 
In an embodiment, on-demand database service 16 may 
include an application platform 18 that enables creating, 
managing, and executing one or more applications devel 
oped by the provider of the on-demand database service, 
users accessing the on-demand database service via user 
systems 12, or third party application developers accessing 
the on-demand database service via user systems 12. 

The users of user systems 12 may differ in their respective 
capacities, and the capacity of a particular user system 12 
might be entirely determined by permissions (permission 
levels) for the current user. For example, where a salesper 
son is using a particular user system 12 to interact with 
system 16, that user system has the capacities allotted to that 
salesperson. However, while an administrator is using that 
user system to interact with System 16, that user system has 
the capacities allotted to that administrator. In systems with 
a hierarchical role model, users at one permission level may 
have access to applications, data, and database information 
accessible by a lower permission level user, but may not 
have access to certain applications, database information, 
and data accessible by a user at a higher permission level. 
Thus, different users will have different capabilities with 
regard to accessing and modifying application and database 
information, depending on a user's security or permission 
level. 

Network 14 is any network or combination of networks of 
devices that communicate with one another. For example, 
network 14 can be any one or any combination of a LAN 
(local area network), WAN (wide area network), telephone 
network, wireless network, point-to-point network, Star net 
work, token ring network, hub network, or other appropriate 
configuration. As the most common type of computer net 
work in current use is a TCP/IP (Transfer Control Protocol 
and Internet Protocol) network, such as the global internet 
work of networks often referred to as the “Internet” with a 
capital “I,” that network will be used in many of the 
examples herein. However, it should be understood that the 
networks that the present invention might use are not so 
limited, although TCP/IP is a frequently implemented pro 
tocol. 

User systems 12 might communicate with system 16 
using TCP/IP and, at a higher network level, use other 
common Internet protocols to communicate. Such as HTTP, 
FTP, AFS, WAP, etc. In an example where HTTP is used, 
user system 12 might include an HTTP client commonly 
referred to as a “browser' for sending and receiving HTTP 
messages to and from an HTTP server at system 16. Such an 
HTTP server might be implemented as the sole network 
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6 
interface between system 16 and network 14, but other 
techniques might be used as well or instead. In some 
implementations, the interface between system 16 and net 
work 14 includes load sharing functionality, Such as round 
robin HTTP request distributors to balance loads and dis 
tribute incoming HTTP requests evenly over a plurality of 
servers. At least as for the users that are accessing that 
server, each of the plurality of servers has access to the 
MTS data; however, other alternative configurations may 
be used instead. 

In one embodiment, system 16, shown in FIG. 1, imple 
ments a web-based customer relationship management 
(CRM) system. For example, in one embodiment, system 16 
includes application servers configured to implement and 
execute CRM software applications as well as provide 
related data, code, forms, webpages, and other information 
to and from user systems 12 and to store to, and retrieve 
from, a database system related data, objects, and webpage 
content. With a multi-tenant system, data for multiple ten 
ants may be stored in the same physical database object, 
however, tenant data typically is arranged so that data of one 
tenant is kept logically separate from that of other tenants so 
that one tenant does not have access to another tenant's data, 
unless such data is expressly shared. In certain embodi 
ments, system 16 implements applications other than, or in 
addition to, a CRM application. For example, system 16 may 
provide tenant access to multiple hosted (standard and 
custom) applications, including a CRM application. User (or 
third party developer) applications, which may or may not 
include CRM, may be supported by the application platform 
18, which manages creation, storage of the applications into 
one or more database objects and executing of the applica 
tions in a virtual machine in the process space of the system 
16. 
One arrangement for elements of system 16 is shown in 

FIG. 1, including a network interface 20, application plat 
form 18, tenant data storage 22 for tenant data 23, system 
data storage 24 for system data 25 accessible to system 16 
and possibly multiple tenants, program code 26 for imple 
menting various functions of system 16, and a process space 
28 for executing MTS system processes and tenant-specific 
processes, such as running applications as part of an appli 
cation hosting service. Additional processes that may 
execute on system 16 include database indexing processes. 

Several elements in the system shown in FIG. 1 include 
conventional, well-known elements that are explained only 
briefly here. For example, each user system 12 could include 
a desktop personal computer, workStation, laptop, PDA, cell 
phone, or any wireless access protocol (WAP) enabled 
device or any other computing device capable of interfacing 
directly or indirectly to the Internet or other network con 
nection. User system 12 typically runs an HTTP client, e.g., 
a browsing program, Such as Microsoft's Internet Explorer 
browser, Netscape's Navigator browser, Opera's browser, or 
a WAP-enabled browser in the case of a cell phone, PDA or 
other wireless device, or the like, allowing a user (e.g., 
subscriber of the multi-tenant database system) of user 
system 12 to access, process and view information, pages 
and applications available to it from system 16 over network 
14. Each user system 12 also typically includes one or more 
user interface devices, such as a keyboard, a mouse, track 
ball, touch pad, touch screen, pen or the like, for interacting 
with a graphical user interface (GUI) provided by the 
browser on a display (e.g., a monitor screen, LCD display, 
etc.) in conjunction with pages, forms, applications and 
other information provided by system 16 or other systems or 
servers. For example, the user interface device can be used 
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to access data and applications hosted by system 16, and to 
perform searches on stored data, and otherwise allow a user 
to interact with various GUI pages that may be presented to 
a user. As discussed above, embodiments are suitable for use 
with the Internet, which refers to a specific global internet 
work of networks. However, it should be understood that 
other networks can be used instead of the Internet, such as 
an intranet, an extranet, a virtual private network (VPN), a 
non-TCP/IP based network, any LAN or WAN or the like. 

According to one embodiment, each user system 12 and 
all of its components are operator configurable using appli 
cations, such as a browser, including computer code run 
using a central processing unit Such as an Intel Pentium R 
processor or the like. Similarly, system 16 (and additional 
instances of an MTS, where more than one is present) and 
all of their components might be operator configurable using 
application(s) including computer code to run using a central 
processing unit Such as processor system 17, which may 
include an Intel Pentium(R) processor or the like, and/or 
multiple processor units. A computer program product 
embodiment includes a machine-readable storage medium 
(media) having instructions stored thereon/in which can be 
used to program a computer to perform any of the processes 
of the embodiments described herein. Computer code for 
operating and configuring system 16 to intercommunicate 
and to process webpages, applications and other data and 
media content as described herein are preferably down 
loaded and stored on a hard disk, but the entire program 
code, or portions thereof, may also be stored in any other 
volatile or non-volatile memory medium or device as is well 
known, such as a ROM or RAM, or provided on any media 
capable of storing program code, such as any type of rotating 
media including floppy disks, optical discs, digital versatile 
disk (DVD), compact disk (CD), microdrive, and magneto 
optical disks, and magnetic or optical cards, nanosystems 
(including molecular memory ICs), or any type of media or 
device Suitable for storing instructions and/or data. Addi 
tionally, the entire program code, or portions thereof, may be 
transmitted and downloaded from a Software source over a 
transmission medium, e.g., over the Internet, or from 
another server, as is well known, or transmitted over any 
other conventional network connection as is well known 
(e.g., extranet, VPN, LAN, etc.) using any communication 
medium and protocols (e.g., TCP/IP, HTTP, HTTPS, Ether 
net, etc.) as are well known. It will also be appreciated that 
computer code for implementing embodiments of the pres 
ent invention can be implemented in any programming 
language that can be executed on a client system and/or 
server or server system Such as, for example, C, C++, 
HTML, any other markup language, JavaTM, JavaScript, 
ActiveX, any other Scripting language, such as VBScript, 
and many other programming languages as are well known 
may be used (JavaTM is a trademark of Sun Microsystems, 
Inc.). 

According to one embodiment, each system 16 is config 
ured to provide webpages, forms, applications, data, and 
media content to user (client) systems 12 to support the 
access by user systems 12 as tenants of system 16. As such, 
system 16 provides security mechanisms to keep each 
tenant's data separate unless the data is shared. If more than 
one MTS is used, they may be located in close proximity to 
one another (e.g., in a server farm located in a single 
building or campus), or they may be distributed at locations 
remote from one another (e.g., one or more servers located 
in city A and one or more servers located in city B). As used 
herein, each MTS could include one or more logically and/or 
physically connected servers distributed locally or across 
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8 
one or more geographic locations. Additionally, the term 
'server” is meant to include a computer system, including 
processing hardware and process space(s), and an associated 
storage system and database application (e.g., OODBMS or 
RDBMS) as is well known in the art. It should also be 
understood that “server system’’ and “server are often used 
interchangeably herein. Similarly, the database object 
described herein can be implemented as single databases, a 
distributed database, a collection of distributed databases, a 
database with redundant online or offline backups or other 
redundancies, etc., and might include a distributed database 
or storage network and associated processing intelligence. 

FIG. 2 also illustrates environment 10. However, in FIG. 
2 elements of system 16 and various interconnections in an 
embodiment are further illustrated. FIG. 2 shows that user 
system 12 may include processor System 12A, memory 
system 12B, input system 12C, and output system 12D. FIG. 
2 shows network 14 and system 16. FIG. 2 also shows that 
system 16 may include tenant data storage 22, tenant data 
23, system data storage 24, system data 25, User Interface 
(UI) 30, Application Program Interface (API) 32, PL/SOQL 
34, save routines 36, application setup mechanism 38, 
applications servers 100-100 system process space 102. 
tenant process spaces 104, tenant management process space 
110, tenant storage area 112, user storage 114, and applica 
tion metadata 116. In other embodiments, environment 10 
may not have the same elements as those listed above and/or 
may have other elements instead of, or in addition to, those 
listed above. 

User system 12, network 14, system 16, tenant data 
storage 22, and system data storage 24 were discussed above 
in FIG. 1. Regarding user system 12, processor system 12A 
may be any combination of one or more processors. Memory 
system 12B may be any combination of one or more 
memory devices, short term, and/or long term memory. 
Input System 12C may be any combination of input devices, 
Such as one or more keyboards, mice, trackballs, Scanners, 
cameras, and/or interfaces to networks. Output system 12D 
may be any combination of output devices, such as one or 
more monitors, printers, and/or interfaces to networks. As 
shown by FIG. 2, system 16 may include a network interface 
20 (of FIG. 1) implemented as a set of HTTP application 
servers 100, an application platform 18, tenant data storage 
22, and system data storage 24. Also shown is system 
process space 102, including individual tenant process 
spaces 104 and a tenant management process space 110. 
Each application server 100 may be configured to tenant 
data storage 22 and the tenant data 23 therein, and system 
data storage 24 and the system data 25 therein to serve 
requests of user systems 12. The tenant data 23 might be 
divided into individual tenant storage areas 112, which can 
be either a physical arrangement and/or a logical arrange 
ment of data. Within each tenant storage area 112, user 
storage 114, and application metadata 116 might be similarly 
allocated for each user. For example, a copy of a user's most 
recently used (MRU) items might be stored to user storage 
114. Similarly, a copy of MRU items for an entire organi 
Zation that is a tenant might be stored to tenant storage area 
112. A UI 30 provides a user interface and an API 32 
provides an application programmer interface to system 16 
resident processes to users and/or developers at user systems 
12. The tenant data and the system data may be stored in 
various databases, such as one or more OracleTM databases. 

Application platform 18 includes an application setup 
mechanism 38 that Supports application developers creation 
and management of applications, which may be saved as 
metadata into tenant data storage 22 by save routines 36 for 
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execution by Subscribers as one or more tenant process 
spaces 104 managed by tenant management process 110 for 
example. Invocations to such applications may be coded 
using PL/SOOL 34 that provides a programming language 
style interface extension to API 32. A detailed description of 5 
Some PL/SOOL language embodiments is discussed in com 
monly owned co-pending U.S. Provisional Patent Applica 
tion 60/828,192 entitled, PROGRAMMING LANGUAGE 
METHOD AND SYSTEM FOR EXTENDING APIS TO 
EXECUTE IN CONJUNCTION WITH DATABASE APIS, 
by Craig Weissman, filed Oct. 4, 2006, which is incorporated 
in its entirety herein for all purposes. Invocations to appli 
cations may be detected by one or more system processes, 
which manages retrieving application metadata 116 for the 
Subscriber making the invocation and executing the meta 
data as an application in a virtual machine. 

Each application server 100 may be communicably 
coupled to database systems, e.g., having access to system 
data 25 and tenant data 23, via a different network connec 
tion. For example, one application server 100 might be 
coupled via the network 14 (e.g., the Internet), another 
application server 100 might be coupled via a direct 
network link, and another application server 100 might be 
coupled by yet a different network connection. Transfer 
Control Protocol and Internet Protocol (TCP/IP) are typical 
protocols for communicating between application servers 
100 and the database system. However, it will be apparent to 
one skilled in the art that other transport protocols may be 
used to optimize the system depending on the network 
interconnect used. 

In certain embodiments, each application server 100 is 
configured to handle requests for any user associated with 
any organization that is a tenant. Because it is desirable to be 
able to add and remove application servers from the server 
pool at any time for any reason, there is preferably no server 
affinity for a user and/or organization to a specific applica 
tion server 100. In one embodiment, therefore, an interface 
system implementing a load balancing function (e.g., an F5 
Big-IP load balancer) is communicably coupled between the 
application servers 100 and the user systems 12 to distribute 
requests to the application servers 100. In one embodiment, 
the load balancer uses a least connections algorithm to route 
user requests to the application servers 100. Other examples 
of load balancing algorithms, such as round robin and 
observed response time, also can be used. For example, in 
certain embodiments, three consecutive requests from the 
same user could hit three different application servers 100, 
and three requests from different users could hit the same 
application server 100. In this manner, system 16 is multi 
tenant, wherein system 16 handles storage of, and access to, 
different objects, data and applications across disparate users 
and organizations. 
As an example of storage, one tenant might be a company 

that employs a sales force where each salesperson uses 
system 16 to manage their sales process. Thus, a user might 
maintain contact data, leads data, customer follow-up data, 
performance data, goals and progress data, etc., all appli 
cable to that user's personal sales process (e.g., in tenant 
data storage 22). In an example of a MTS arrangement, since 
all of the data and the applications to access, view, modify, 
report, transmit, calculate, etc., can be maintained and 
accessed by a user system having nothing more than net 
work access, the user can manage his or her sales efforts and 
cycles from any of many different user systems. For 
example, if a salesperson is visiting a customer and the 
customer has Internet access in their lobby, the salesperson 
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10 
can obtain critical updates as to that customer while waiting 
for the customer to arrive in the lobby. 

While each user's data might be separate from other 
users’ data regardless of the employers of each user, some 
data might be organization-wide data shared or accessible by 
a plurality of users or all of the users for a given organization 
that is a tenant. Thus, there might be some data structures 
managed by System 16 that are allocated at the tenant level 
while other data structures might be managed at the user 
level. Because an MTS might support multiple tenants 
including possible competitors, the MTS should have secu 
rity protocols that keep data, applications, and application 
use separate. Also, because many tenants may opt for access 
to an MTS rather than maintain their own system, redun 
dancy, up-time, and backup are additional functions that 
may be implemented in the MTS. In addition to user-specific 
data and tenant-specific data, System 16 might also maintain 
system level data usable by multiple tenants or other data. 
Such system level data might include industry reports, news, 
postings, and the like that are sharable among tenants. 

In certain embodiments, user systems 12 (which may be 
client systems) communicate with application servers 100 to 
request and update system-level and tenant-level data from 
system 16 that may require sending one or more queries to 
tenant data storage 22 and/or system data storage 24. System 
16 (e.g., an application server 100 in system 16) automati 
cally generates one or more SQL statements (e.g., one or 
more SQL queries) that are designed to access the desired 
information. System data storage 24 may generate query 
plans to access the requested data from the database. 

Each database can generally be viewed as a collection of 
objects, such as a set of logical tables, containing data fitted 
into predefined categories. A “table' is one representation of 
a data object, and may be used herein to simplify the 
conceptual description of objects and custom objects accord 
ing to the present invention. It should be understood that 
“table' and “object” may be used interchangeably herein. 
Each table generally contains one or more data categories 
logically arranged as columns or fields in a viewable 
schema. Each row or record of a table contains an instance 
of data for each category defined by the fields. For example, 
a CRM database may include a table that describes a 
customer with fields for basic contact information Such as 
name, address, phone number, fax number, etc. Another 
table might describe a purchase order, including fields for 
information Such as customer, product, sale price, date, etc. 
In some multi-tenant database systems, standard entity 
tables might be provided for use by all tenants. For CRM 
database applications, such standard entities might include 
tables for Account, Contact, Lead, and Opportunity data, 
each containing pre-defined fields. It should be understood 
that the word “entity” may also be used interchangeably 
herein with “object” and “table'. 

In some multi-tenant database systems, tenants may be 
allowed to create and store custom objects, or they may be 
allowed to customize standard entities or objects, for 
example by creating custom fields for standard objects, 
including custom index fields. U.S. patent application Ser. 
No. 10/817,161, filed Apr. 2, 2004, entitled “Custom Entities 
and Fields in a Multi-Tenant Database System”, and which 
is hereby incorporated herein by reference, teaches systems 
and methods for creating custom objects as well as custom 
izing standard objects in a multi-tenant database system. In 
certain embodiments, for example, all custom entity data 
rows are stored in a single multi-tenant physical table, which 
may contain multiple logical tables per organization. It is 
transparent to customers that their multiple “tables' are in 
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fact stored in one large table or that their data may be stored 
in the same table as the data of other customers. 
Block Diagram of Tenant Process (FIG. 3) 

FIG. 3 is a block diagram of an example of process 300. 
Process 300 may include administrator tools 302 having 
configure User Interface (UI) 304, which has select fixed 
columns 306 and compose column choices 308. Adminis 
trator tools 302 also have other admin tools 310. Process 300 
also includes user tool 312, which has sort 314, filter 316, 
search 318, choose column content 320, and other user tools 
322. Process 300 may also include compose UI 324 and 
other tenant applications 326. In other embodiments, process 
300 may not have all of the elements listed and/or may have 
other elements instead of or in addition to those listed. 

Process 300 may be an embodiment of one tenant pro 
cesses 104. Process 300 may include processes for various 
applications that are tailored for the needs of the correspond 
ing tenant. Administrator tools 302 include various tools that 
an administrator of the tenant may use to manage the tenant 
data and end users associated with the tenant. 

Configure UI 304 includes tools for configuring the user 
interface for the end user. Select fixed columns 306 are tools 
that are used for selecting the characteristics that are listed 
in the user interface 30, which the end user cannot change, 
and optionally may be presented in column format. In an 
embodiment, the data is displayed in columns. For example, 
one column may have a set of identifiers for documents (e.g., 
one identifier, such as a title, for each of document), and a 
set of values for each characteristic may be listed in each of 
the different columns. Thus, in this embodiment, by select 
ing the characteristic, the columns that are displayed are 
chosen. Compose column choices 308 include one or more 
tools for selecting the criterion that are available to an end 
user from which the end user may choose. For example, 
there may be one or more columns for which the end-user 
may choose the characteristic that the column represents. 
There may be a menu of characteristics to which the user 
may set the column, and the administrator may be able to use 
compose column choices 308 to select the characteristic. 
Other admin tools 310 may include other administrative 
tools, such as tools for controlling the nature of the login 
process or for resetting passwords, downloading or upload 
ing data. 

User tools 312 include tools for a user to interact with data 
associated with the tenant. Sort 314 is a tool that sorts the 
data according to one of the characteristics selected. The 
characteristics may be referred to as ordering criteria or just 
criterion or criteria for short, because the characteristics are 
used as criteria for ordering the document with the UI. Filter 
316 is a tool for selecting a filter to remove data from the list 
of data displayed based on the characteristics. Search 316 is 
a tool for searching for data meeting a particular criterion, 
Such as having a particular alphanumeric string in the 
description of the data. Choose column content 318 is a tool 
via which the user chooses a characteristic from the choices 
selected by the administrator. For example, if the character 
istics are listed in a menu, the user chooses a desired 
characteristic from the menu. Other user tools 322 are other 
tools that a user may use for other purposes, such as 
changing a password, personalizing the user interface, and 
manipulating data. 
Compose UI 324 includes instructions for composing a 

UI. The instructions may include parameters that are 
changed to reflect options chosen via administrative tool 302 
and/or user tool 312. In an embodiment, the set of instruc 
tions in compose UI 324 may be altered depending on the 
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12 
choices made by the administrator and/or user. Other tenant 
applications 326 may include other applications that the 
tenant may use. 
Screenshots of User Interface (FIGS. 4-7) 

FIG. 4 shows an embodiment of a webpage 400 of a UI 
having a flexible-data column. Webpage 400 may include 
home tab 402, workspaces tab 404, content tab 406, sub 
scription tab 408, contribute tab 410, clear filters 412, search 
fields window 414, search term window 416, show 418, tags 
420, description 422, download 424, new 426, next page 
428, hover window 430, download 432, view 434, edit 436, 
meta data 438, votes 440, pull down menu 442, filter 444, 
identifiers 446, first characteristic 448, second characteristic 
450, third characteristic 452, and flexible characteristic 454. 
In other embodiments, webpage 400 may not have all of the 
elements listed and/or may have other elements instead of or 
in addition to those listed. 
Webpage 400 is for viewing the portion of the content in 

an online database that is relevant to the tenant. Webpage 
400 may be part of UI 30. In an embodiment, webpage 400 
may be created by compose UI 324. Home tab 402 is the 
main page for webpage 400. Home tab 402 may be a link 
that brings the user to a webpage that has links to other parts 
of the website that are expected to be of particular interest 
and that are commonly accessed. Home tab 402 may contain 
a variety of windows from which information about various 
functions that are provided by the website may be monitored 
and altered. In an embodiment, each tenant and/or user may 
personalize the home page to include the features (e.g., 
widgets, links, windows, and/or views) that the users desire 
and/or that the tenant desires. 

Workspaces tab 404 is a link to a workspaces webpage 
associated with the website and/or the portion of the data 
base relevant to the tenant. A workspace is a location where 
files are stored and where users may share work with one 
another. Each workspace has membership, which is a group 
of users that are allowed to access the workspace. Each 
member may be assigned a certain level of access. For 
example, once a member is added, the administrator for the 
workspace (e.g., a workspace administrator) may assign or 
may be required to assign an access level. The types of 
activities and the types of items that are permitted by a given 
access level may be set by an administrator for organization 
(e.g., an organizational administrator). In an embodiment, 
the workspace administrator and organizational administra 
tor may be different roles or different features of different 
roles that may be assigned to different people. 

Content tab 406 is a tab that brings the user to the current 
webpage (a content webpage), which is displayed in FIG. 4. 
In FIG. 4 content tab 406 is currently selected. The content 
webpage allows the user to organize, share, search, and 
manage content within the user's organization and across 
different areas of the multitenant database. The content 
webpage may handle a variety of file types, including 
traditional business documents, such as Microsoft Power 
Point(R) presentations, audio files, video files, and webpages. 
In an embodiment, the content webpage allows users to tag, 
rate, comment, and Subscribe to content. 

Subscriptions 408 brings the user to a page that allows the 
user to view and/or alter subscriptions. Subscriptions are 
information that is forwarded to the user periodically and/or 
every time a particular event occurs. For example, a user 
may have a type of Subscription to an article Such that (as a 
result of the subscription) every time the article is updated, 
the user receives an email notification. Contribute tab 410 
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may bring the user to a webpage (e.g., a content detail page) 
that allows the user to make contributions by uploading a 
document. 

Clear filter 412 is a link that causes any filters that are set 
to be cleared. Filters remove some of the data from the data 
that is displayed by restricting the data being displayed to 
contain certain specified characteristics. Search fields win 
dow 414 allows the user to select a field to which the search 
will be limited. In an embodiment, search fields window 414 
is associated with a pull down menu that lists the workspaces 
and/or combinations of workspaces to which the user has 
access and is allowed to search. Selecting one of the menu 
items causes the name, description, or identifier to appear in 
search fields window 414, and the search will be limited to 
the workspace or combination of workspaces that is identi 
fied in search fields window 414. Search term windows 416 
allows the user to enter a string of alphanumeric characters. 
Upon initiating the search, a search will be conducted within 
the workspaces indicated in search fields window 414 for 
documents having the alphanumeric string that is in search 
term window 416. In other embodiments, there may be other 
search features present and/or there may be basic search and 
an advanced search having more features and fields that can 
be searched. 
Show 418 lists the number of documents that the user 

wants to be displayed on a given page. If the number is large 
enough the user will not be able to see the entire page of data 
simultaneously on one screen. Tags 420 is a box which when 
selected causes a list of the tags associated with a particular 
document to be listed under the document. Similarly, when 
tags 420 is not selected, the tags do not appear under the title 
of the document. Sort icon 421 is optional, and may be 
placed next a flexible-data column or other column. When 
turned off sort icon 421 displays as a gray triangle. In an 
embodiment, when a user wishes to sort by the values 
currently listed, the user clicks on (or selects) sort icon 421, 
and sort icon 421 turns yellow to indicate the sort. In other 
embodiments, sort icon 421 may have other shapes, such as 
arrows, squares, or circles. In other embodiments, sort icon 
421 may have other colors indicating whether the data is 
Sorted based on the characteristic associated with sort icon 
421. In an embodiment, none of the sort icons are gray, 
clicking on title of a column activates sort icon 421 (sorting 
the documents in the order of the values of the characteristic 
of that column on), and sort icon always has the same color 
(e.g., yellow), for example. 

Description 422 is a box that allows the user to select 
whether a description of each document appears in associa 
tion with each document (e.g., directly under the title of each 
document). Download 424 is a link that causes a selected 
document to be downloaded. New 426 is a link that causes 
the user to be brought to a webpage for uploading new 
documents or adding new documents to a workspace. For 
example, new 426 may bring the user to the same page that 
contribute tab 410 brings the user. Next page 428 is a link 
that causes the next page of the list of document to be 
displayed. 

Hover box 430 is a box of information that appears when 
the user hovers the mouse over and/or near the title of a 
document. Hover box 430 may include download link 432, 
view link 434, and edit link 436, which allow the user to 
download, view, and edit the document displayed in hover 
box 430, respectively. Meta data 438 is meta data related to 
the document displayed in hover box 430. For example, 
meta data 438 may include the author of the document, an 
indication of when the document was created, a version 
number, an indication of the size of the document, an 
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indication of how many times the document was down 
loaded, a listing of one or more workspaces where the 
document is located, and/or the number of comments. Votes 
440 list the number of users that voted for or against the 
document. The number of votes listed may be the actual 
number of Votes the document received or some votes may 
be given more weight than others. If some votes are given 
more weight than others, then votes 440 is a score indicative 
of the number of votes received. 

Pull down menu 442 is a list of characteristics of the 
documents. Selecting a particular menu item on pull down 
menu 442 causes the value or a graphical representation of 
the value for that characteristic to appear in the column 
associated with pull down menu 442. Although in FIG. 4 
only one column has a pull down menu, and all other 
columns are fixed, in other embodiments any combination 
of, or all of the columns of FIG. 4 may have pull down 
menus for choosing the characteristic displayed in the cor 
responding column. In an embodiment, pull down menu 442 
only appears when the title or column is hovered over. In 
another embodiment, only when there are multiple flexible 
data columns, pull down menu 442 appears when the title or 
column is hovered over, but when there is only one flexible 
data column, pull down menu is always present. 

Filters 444 are a list of filters that may used to reduce the 
number of documents displayed on webpage 400. The filters 
may be grouped according to type and may have check 
boxes for indicating which filters are selected. For example, 
the categories of filters may be file format, authors, tags, 
and/or workspaces. The category file format may list differ 
ent file formats, which may correspond to the applications 
that created the file. Some file formats that may be included 
in filters 444 are Microsoft Word(R), Novel WordPerfect(R), 
Microsoft Excel(R), Microsoft Power Point(R), Adobe R. PDF, 
JPEG, Bitmap, Text, Image, and/or Unknown. The author 
filters may list authors of documents, which may be a list of 
every author that is listed in a group of documents that make 
up the dataset and/or may be a list of all users that are 
authorized to be authors. Under the category tags, there may 
be a list of all tags that are in use within the set of documents. 
Under the category workspaces there may be a list of all 
workspaces that exist for sharing documents. Next to each 
filter there may be a number listed that indicates the number 
of documents that have the characteristic that is associated 
with the filter. Selecting multiple filters will limit the docu 
ments displayed to those documents that have all of the 
characteristics associated with each of the filters selected. 

Identifiers 446 is a column that lists the titles (or other 
identifiers, such as filename) of the documents listed. In an 
embodiment, a description of the document appears below 
the title if description 422 is selected. In an embodiment, 
tags appear below the title if tags 420 is selected. 

First characteristic 448, second characteristic 450, and 
third characteristics 452 are examples of fixed characteris 
tics chosen by the administrator, which the user cannot 
change in the example of FIG. 4. Also, in the example of 
FIG. 4, first characteristic 448 is the size of the document, 
second characteristic is the author of the document, and third 
characteristic 452 is an indication of when the document was 
last modified (e.g., one minute ago, a day ago, three weeks 
ago). 

Flexible characteristic 454 is a characteristic that the 
end-user may choose by selecting one of the menu items in 
pull down menu 442 (or in another pick list). In the example 
of FIG. 4, flexible characteristics currently lists the last 
modified characteristic indicating when the document was 
last modified. In the example of FIG. 4, using pull down 
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menu 442, the end-user could change the characteristic to 
date published, downloads, or Subscriptions. Optional sort 
icon 421 may be used to sort the dataset based on the 
characteristic selected via pull down menu 442. For 
example, the dataset may be sorted Such that the character 
istic is in ascending order or descending order. If the 
characteristic has alphabetical values, the dataset may be 
sorted such that the characteristic is in alphabetical or 
reverse alphabetical order. In an embodiment, the text in 
flexible-data column 454 and/or the title for 454 is made to 
be bold when flexible-data column 454 is selected, but at 
other times the text has its normal font. In an embodiment, 
the color and shading of the column do not change when 
flexible-data column 454 is selected. 

FIG. 5 shows an example of a webpage 500 that has a 
flexible-data column. Webpage 500 includes home tab 402, 
workspaces tab 404, content tab 406, subscription tab 408, 
contribute tab 410, clear filters 412, search fields window 
414, search term window 416, show 418, tags 420, sort icon 
421, description 422, download 424, new 426, next page 
428, pull down menu 442, filter 444, identifiers 446, first 
characteristic 448, second characteristic 450, third charac 
teristic 452, and flexible characteristic 454. In other embodi 
ments, Webpage 500 may not have all of the elements listed 
and/or may have other elements instead of or in addition to 
those listed. 
Webpage 400, home tab 402, workspaces tab 404, content 

tab 406, subscription tab 408, contribute tab 410, clear filters 
412, search fields window 414, search term window 416, 
show 418, tags 420, sort icon 421, description 422, down 
load 424, new 426, next page 428, pull down menu 442, 
filter 444, identifiers 446, first characteristic 448, second 
characteristic 450, third characteristic 452, and flexible 
characteristic 454 were discussed above in conjunction with 
FIG. 4. Similar to webpage 400, webpage 500 may be part 
of UI 3O. 
Webpage 500 differs from webpage 400 (FIG. 4) in that 

hover box 430 is absent and flexible field 454 includes 
graphical content (instead of alphanumerical content). In the 
example of FIG. 5, the graphical content of flexible char 
acteristic 454 is a bar graph, or a set of bars in which the 
length of each bar represents the relative value of the 
characteristic for the document in the same row. The longer 
the bar, the greater the value of the characteristic associated 
with the bar. In the example of FIG. 5, flexible characteristic 
454 is set to relevance and the longer the bar associated with 
a document, the greater the relevance of the document. In an 
embodiment, other types of graphical content may be 
included in addition to or instead of bars. For example, the 
graphical content may be stars, circles, or other graphical 
COntent. 

FIG. 6A shows another embodiment of a webpage 600. 
Webpage 600 includes home tab 402, workspaces tab 404, 
content tab 406, subscription tab 408, contribute tab 410. 
clear filters 412, search fields window 414, search term 
window 416, sort icon 421, download 424, filter 444, 
identifiers 446, display options 646, first characteristic 648, 
second characteristic 650, third characteristic 652, and 
fourth characteristic 654. In other embodiments, webpage 
600 may not have all of the elements listed and/or may have 
other elements instead of or in addition to those listed. 
Home tab 402, workspaces tab 404, content tab 406, 

subscription tab 408, contribute tab 410, clear filters 412, 
search fields window 414, search term window 416, show 
418, sort icon 421, download 424, filter 444, and identifiers 
446 were discussed above in conjunction with FIG. 4. 
Similar to webpage 400, webpage 600 may be part of UI 30. 
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Display options 646 allow the user to choose whether to 

view the tags and/or descriptions of each document. Display 
options 646 may also allow the user to choose which 
characteristics are listed in each column and/or may allow 
the user to choose other options. First characteristic 648, 
second characteristic 650, third characteristic 652, and 
fourth characteristic 654 are similar to first characteristic 
448, second characteristic 450, third characteristic 452, and 
flexible characteristic 454. However, first characteristic 648, 
second characteristic 650, third characteristic 652, and 
fourth characteristic 654 may be changed by the end-user 
even though no pull down menus are associated with the 
corresponding columns. The manner in which the charac 
teristics that are displayed may be changed is described in 
conjunction with FIG. 6B. In the example of FIG. 6A fourth 
characteristic 654 has different graphical representations for 
positive and negative values of data. Specifically, fourth 
characteristic 654 uses one color bar for positive votes (e.g., 
green) and another color for positive votes (e.g., red). In 
another embodiment, different shadings or cross hatchings 
may be used for negative and positive votes. Although 
graphical content having different types of representations 
for negative and positive data is only illustrated in FIG. 6A, 
graphical content with different representations of negative 
and positive data may be used in conjunction with FIGS. 4 
and 5, above or FIGS. 7A and B, which will be discussed 
below. 

FIG. 6B shows an embodiment of display options box 
660. Display options box 660 may include available col 
umns 662, selected columns 664, add 666, remove 668, 
move up 670, move down 672, show results 674, display 
tags 676, display description 678, save 680, reset defaults 
682, and cancel 684. In other embodiments, display options 
box 660 may not have all of the elements listed and/or may 
have other elements instead of or in addition to those listed. 

Display options box 660 may be used to change display 
options, such as which characteristics are displayed and 
whether or not the tags and/or descriptions are displayed. 
Selecting display options 646 (FIG. 6A) opens display 
options box 660. Available columns 662 lists the available 
characteristics that may be selected, but that have not yet 
been selected. Selected columns 664 lists the columns that 
have been selected. Add 666 may be used for moving a 
characteristic from the available columns 662 to selected 
columns 664, thereby selecting the characteristics associated 
with that column. In an embodiment, first the user selects 
one of the characteristics listed in available columns 662, 
and then selects add 666, which causes the selected char 
acteristic to move from available columns 662 to selected 
columns 664. Similarly, remove 668 may be used for mov 
ing a characteristic from the selected columns 664 to avail 
able columns 662. In an embodiment, first the user selects 
one of the characteristics listed in selected columns 664, and 
then selects remove 668, which causes the selected charac 
teristic to move from selected columns 664 to available 
columns 664. 
Move up 670 may be used to move a selected one of 

selected characteristics 664 up one position in the list of 
characteristics in selected characteristics 664. Move down 
672 may be used to move a selected one of selected 
characteristics 664 down one position in the list of charac 
teristics in selected characteristics 664. Move up 670 and 
move down 672 may be used to rearrange the order in which 
the characteristics listed in selected characteristics 664. The 
order in which the characteristics are listed in selected 
characteristics 664 corresponds to the order in which the 
characteristics appear in webpage 600 as a result of creating 
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a list of selected characters via display options box 660. 
Show results 674, display tags 676, display description 678 
have the same functions as show 418, tags 420, description 
422, respectively, which was described in conjunction with 
FIG. 4. Selecting save 680 causes the display options chosen 
to be saved. Reset defaults 682 changes the display options 
back to the default display options. Cancel 684 cancels the 
changes made in the current sessions. 

FIG. 7A shows an example of a workspace page 700 
having a flexible-data column. Workspace page 700 may 
include home tab 402, workspaces tab 404, content tab 406, 
subscription tab 408, contribute tab 410, search field win 
dow 712, search term window 714, recent items 716, recycle 
bin 718, current workspace 720, subscription status 722, 
last-modified-by 724, edit 726, tagging rules 728, content 
type 730, delete 732, view workspace content 734, contrib 
ute 735, add member 736, filter 738, clear 740, remove 742, 
edit 744, name 746, permission 748, featured articles 750, 
top content 752, new 754, category 756, identifier 758, 
author 760, flexible characteristic 762, switch workspace 
764, sort 766, tags 768, recent activity 770, and most active 
contributor 772. In other embodiments, workspace page 700 
may not have all of the elements listed and/or may have 
other elements instead of or in addition to those listed. 
Home tab 402, workspaces tab 404, content tab 406, 

subscription tab 408, and contribute tab 410 were discussed 
in conjunction with FIG. 4, above. Search field window 712 
and search term window 714 have the same functions as 
search fields window 414 and search term window 416. 
Recent items 716 list the items that were recently modified 
or added. Recycle bin 718 stores items that have been 
deleted. Workspace page 700 may be a webpage from UI 30. 
Current workspace 720 lists information about a current 
workspace. Subscription status 722 indicates whether the 
user is subscribed to the current workspace. Last-modified 
by 724 list the person that last modified the workspace. Edit 
726 allows the user to edit properties of the workspace. 
Tagging rules 728 allows the administrator to establish rules 
for limiting the tags that may be established and/or for 
Suggesting tags to attach to a document. In an embodiment, 
one tagging rule may be to allow users to enter any tag when 
contributing content or editing content details. Another 
tagging rule may be to allow users to choose from a 
recommended set of tags provided by the administrator 
and/or to enter their own tags when contributing content or 
editing content details. Another tagging rule may allow a 
user to only choose from the tags that the administrator 
provides when contributing content or editing content 
details. 

Content type 730 allows the user to specify or change the 
content type of a workspace. Delete 732 deletes a work 
space. View workspace content 734 allows the user to view 
the content of the particular workspace. Contribute 735 
allows the user to add a document to a workspace. Add 
member 736 allows an administrator to add a member to the 
workspace. Filter 738 allows the user to enter an alphanu 
meric string that may filter the data listed, so that only those 
documents having the alphanumeric string within the current 
workspace are listed. Clear 740 clears the alphanumeric 
string from the filter 738. Remove 742 allows a user to 
remove a member form the workspace. Edit 744 allows an 
administrator to change the level of access granted to a 
member or edit other information about the member. Name 
746 is the name of the member. Permission 748 is the level 
of access to the current workspace granted to the corre 
sponding member. Featured articles 750 is a location where 
an administrator may post a document for others to look at. 
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Featured article 750 allows the administrator or another user 
having an appropriate level of access to bring attention to 
articles that do not have a high relevancy or high number of 
votes, but that the administrator or other user feels should be 
reviewed anyway. In an embodiment, top content 752 lists 
articles that have the highest relevancy. If no workspace is 
specified, top content lists the articles that have the highest 
relevance regardless of which workspace the document is 
associated with. New 754 allows the user to add a document 
to the current workspace. Category 756 allows the user to 
select a characteristic that will appear in the flexible-data 
column. As a result of changing category 756, the default for 
determining top content 752 changes. As a default, top 
content 752 lists the documents that have the highest value 
for the characteristic listed in category 756. Identifier 758 
identifies a document. For example, identifier 758 may be a 
file name or the title of a document. Author 760 is the author 
of the article. Flexible characteristic 762 is the column that 
has the characteristic listed in category 756. Switch work 
space 764 allows the user to switch to viewing a different 
workspace than currently being viewed. In an embodiment, 
selecting a workspace from a drop down menu associated 
with Switch workspace 764 may change the workspace and 
may cause another workspace to be shown on workspace 
page 700. Sort 766 is a list of different criterion according 
to which tags may be sorted. For example, tags may be 
sorted so that the tags are listed alphabetically, listed in order 
of popularity, or listed in reverse order of popularity. 

Tags 768 is a list of tags associated with different docu 
ments. Tags 768 are tags that are associated with or added to 
different documents. Tags 768 may be used for limiting the 
document that needs to be searched. Tags 768 may be 
keywords or phrases that one interested in finding a particu 
lar document is likely to associate with that documents. Tags 
768 tag the documents. Tags 768 may be added by the user 
upon uploading and/or publishing documents, and may be 
used as search parameters. The values of tags 768 may be 
used as values of keys in a database. Using tags 768 may 
reduce the number of documents that need to be searched, 
because only documents having the tag values of interest 
need to be searched. 

Recent activity 770 lists recent activities of the user, such 
as which documents have been accessed, how long ago the 
documents have been accessed, and the person that accessed 
documents. Most active contributor 772 lists the contributor 
that makes the most contributions. 

FIG. 7B shows an example a workspace page 780 that 
also has a flexible-data column. Workspace page 780 may 
include home tab 402, workspaces tab 404, content tab 406, 
subscription tab 408, and contribute tab 410, search field 
window 712, search term window 714, recent items 716, 
recycle bin 718, featured articles 750, top content 752, new 
754, category 756, identifier 758, author 760, flexible char 
acteristic 762, sort 766, tags 768, recent activity 770, most 
active contributor 772, my workspaces 782, new 784, 
actions 786, title 788, and manage workspace 790. In other 
embodiments, workspaces page 780 may not have all of the 
elements listed and/or may have other elements instead of or 
in addition to those listed. 
Home tab 402, workspaces tab 404, content tab 406, 

subscription tab 408, and contribute tab 410 were described 
in conjunction with FIG. 4, above. Search field window 712, 
search term window 714, recent items 716, recycle bin 718, 
featured articles 750, top content 752, new 754, category 
756, identifier 758, author 760, flexible characteristic 762, 
sort 766, tags 768, recent activity 770, and most active 
contributor 772 were described in conjunction with FIG. 7A, 
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above. However, in FIG. 7B flexible characteristic 762 has 
text values instead of graphical values. Workspace page 780 
may be a webpage from UI 30. 

Selecting one of the workspaces listed in my workspaces 
page 780 causes workspaces page 700 to be displayed. 
Workspaces page 780 may be reached from workspaces 
page 700 by selecting manage workspaces from Switch 
workspaces 764 (FIG. 7A). My workspaces page 782 lists 
workspaces available to the user. New 784 allows an admin 
istrator or user to add and/or create a workspace if the 
administrator or user as the authority to add the workspace. 
Selecting and clicking on new 784 opens a webpage that has 
fields for entering information about the new workspace. 
Actions 786 lists actions that the user is authorized to 
perform on the corresponding workspace. Some examples of 
actions are editing or viewing the workspace. In the example 
of workspace page 780, the only action listed is view, which 
allows the user to view the workspaces. In an embodiment, 
other types of actions may be listed, such as edit, or add 
users. Title 788 lists titles of workspaces to which the user 
has access. Manage workspace 790 is a pick list of work 
spaces that may be managed or altered via workspaces page 
780. Manage workspace 790 may allow the user to choose 
a workspace from the pick list and allow those users with the 
proper permissions level to make changes to the workspace. 
Selecting a workspace from the menu may bring the user to 
a page that gives details about that workspace. The embodi 
ments of FIGS. 6A, 6B, 7A, and 7B may be used together. 
Server-Side Method for Administrator to Set Up the Flexible 
Characteristics (FIG. 8) 

FIG. 8 shows an embodiment of a server-side method 800 
for setting up flexible characteristics. Method 800 is imple 
mented by a server while an administrator is setting up the 
flexible characteristics. In step 802, the server sends instruc 
tions for composing a UI via which an administrator may 
configure an end user's UI, which includes tools for con 
figuring the flexible characteristic. In step 804, the server 
receives instructions, from an administrator, including 
choices for a fixed set of characteristics. For example, the 
server may receive instructions that first characteristic 448 
should be size, second characteristic 450 should be author, 
and third characteristic 452 should be last modified. In step 
806, the server may receive a set of characteristics that the 
user may choose from, and to which the flexible character 
istic may be set. For example, server may receive instruc 
tions to place within pull down menu 442 a particular list of 
characteristics as menu items, such as relevance, date pub 
lished, author, downloads, ratings, comments, last modified, 
and subscriptions. In step 808, in response to steps 804 and 
806, the server may alter one or more instructions for a UI 
based on the fixed set of characteristics chosen and the 
selectable set of characteristics chosen. The instructions are 
altered Such that when implemented the instructions produce 
a UI having the fixed characteristics and flexible character 
istics chosen by the administrator. In step 810, in response 
to step 808, one or more instructions are sent from the server 
for composing a UI that indicates the fixed and flexible 
characteristics chosen. In an embodiment, each of the steps 
of method 800 is a distinct step. In another embodiment, 
although depicted as distinct steps in FIG. 8, step 802-808 
may not be distinct steps. In other embodiments, method 800 
may not have all of the above steps and/or may have other 
steps in addition to or instead of those listed above. The steps 
of method 800 may be performed in another order. Subsets 
of the steps listed above as part of method 800 may be used 
to form their own method. 
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Client-Side Method for an Administrator to Set Up the 
Flexible Characteristics (FIG.9) 
FIG.9 shows an embodiment of a client-side method 900 

for an administrator to set up flexible characteristics. 
Method 900 is implemented by a client system of an 
administrator that is setting up the flexible characteristics. 

In step 902, the client system receives instructions for 
composing a UI, via which an administrator may configure 
an end user's UI, which includes tools for configuring the 
flexible characteristic. Step 902 may be performed in 
response to step 802 (FIG. 8, in step 802, the server sends 
instructions for composing a UI via which an administrator 
may configure an end user's UI). 

In step 904, the administrator's user system sends one or 
more instructions to the server, including choices for a fixed 
set of characteristics. For example, the end-user may send 
instructions that first characteristic 448 should be size, 
second characteristic 450 should be author, and third char 
acteristic 452 should be last modified. Step 904 may be 
performed in response to step 902, and step 804 (FIG. 8) 
may be performed in response to step 904 (in step 804, the 
server receives instructions, from an administrator, includ 
ing choices for a fixed set of characteristics). 

In step 906, the client system associated with the admin 
istrator may send a set of characteristics that the user may 
choose from, and to which the flexible characteristic may be 
set. For example, the administrator may send instructions to 
place within pull down menu 442 a particular list of char 
acteristics as menu items, such as relevance, date published, 
author, downloads, ratings, comments, last modified, and 
subscriptions. In an embodiment step 906 may include 
sending multiple sets of characteristics (e.g., multiple pull 
down menus) to the server (for the server to eventually send 
to the end-user). Step 90.6 may also be performed in 
response to step 902, step 806 (FIG. 8) may be performed in 
response to step 906 (in step 806, the server may receive a 
set of characteristics that the user may choose from, and to 
which the flexible characteristic may be set). 

In step 908, one or more instructions are received from the 
server for composing a UI that indicates the fixed and 
flexible characteristics chosen. Step 908 may be performed 
in response to step 808 (FIG. 8, in step 808 one or more 
instructions are sent from the server for composing a UI that 
indicates the fixed and flexible characteristics chosen). In an 
embodiment, each of the steps of method 900 is a distinct 
step. In another embodiment, although depicted as distinct 
steps in FIG. 9, step 902-908 may not be distinct steps. In 
other embodiments, method 900 may not have all of the 
above steps and/or may have other steps in addition to or 
instead of those listed above. The steps of method 900 may 
be performed in another order. Subsets of the steps listed 
above as part of method 900 may be used to form their own 
method. 
Server-Side Method for Using the Flexible Characteristics 
(FIG. 10) 

FIG. 10 shows an embodiment of a server-side method 
1000 for using flexible characteristics. Method 1000 is 
implemented by an end-user for choosing a particular char 
acteristic for the flexible characteristic. In step 1002, one or 
more instructions for composing a UI are sent to a client 
system. The one or more instructions create a UI that 
optionally has a fixed set of characteristics. The UI created 
may also have a selectable set of characteristics. In step 
1004, a selection of a characteristic is received. The char 
acteristic selected as a result of step 1004 is one of the 
selectable set of characteristics that were sent in step 1002. 
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In optional step 1006, in response to step 1004, data for 
display is ordered in a particular sequence that is based on 
the fixed set of characteristics and/or the selected charac 
teristic. In an embodiment, the ordering of the data may 
occur automatically. In another embodiment, the order of the 
data is not changed unless the user clicks on the column or 
on an icon near the column having a characteristic according 
to which the end-user wants the data to be sorted. In this 
embodiment, step 1006 includes receiving a selection of the 
icon prior to the ordering of the data. In an embodiment, as 
a default, the data is ordered according to relevance, and the 
more relevant the data, the higher in the list of documents the 
data appears. In an embodiment, the order of the data is 
changed from the default only in response to the user 
requesting the data be sorted according to another criterion, 
where the request may be in the form of clicking on the 
column containing that characteristic and/or in response to 
the user choosing a selection from the set of selectable 
characteristics. In step 1008, in response to steps 1004 and 
optionally in response to step 1006, one or more instructions 
for composing a UI having the fixed set of characteristics 
and the selected characteristic for the flexible characteristic 
are sent to the user. In an embodiment, each of the steps of 
method 1000 is a distinct step. In another embodiment, 
although depicted as distinct steps in FIG. 10, step 1002 
1008 may not be distinct steps. In other embodiments, 
method 1000 may not have all of the above steps and/or may 
have other steps in addition to or instead of those listed 
above. The steps of method 1000 may be performed in 
another order. Subsets of the steps listed above as part of 
method 1000 may be used to form their own method. 
Client-Side Method for Using the Flexible Characteristics 
(FIG. 11) 

FIG. 11 shows an embodiment of a server-side method 
1100 for using flexible characteristics. Method 1100 is a 
method implemented by an end-user for choosing a particu 
lar characteristic for the flexible characteristic. In step 1102, 
one or more instructions for composing a UI are received at 
a client system. The one or more instructions create on the 
user system a UI that optionally has a fixed set of charac 
teristics. The UI created may also have a selectable set of 
characteristics. Step 1102 may be performed in response to 
step 1002 (FIG. 10 in step 1002 the one or more instructions 
for composing the UI are sent). In step 1104, in response to 
step 1102, a selection of a characteristic that is sent from the 
user's system to the server. The characteristic selected as a 
result of step 1104 is one of the selectable set of character 
istics that were received in step 1102. Step 1004 (FIG. 10, 
data for display is ordered into a particular sequence) may be 
performed in response to step 1104. In step 1106, one or 
more instructions for composing a UI having the fixed set of 
characteristics and the selected characteristic for the flexible 
characteristic are received at the user's system. Optionally, 
the data is ordered according to the selected characteristic 
chosen as the flexible characteristic and/or according to a 
characteristic that the user chose (by, for example, clicking 
on the column corresponding to that characteristic). Step 
1106 may be performed in response to step 1008 (FIG. 10, 
step 1008 includes sending to the user one or more instruc 
tions for composing a UI having the fixed set of character 
istics and the selected characteristic). In an embodiment, 
each of the steps of method 1100 is a distinct step. In another 
embodiment, although depicted as distinct steps in FIG. 11, 
step 1102-1106 may not be distinct steps. In other embodi 
ments, method 1100 may not have all of the above steps 
and/or may have other steps in addition to or instead of those 
listed above. The steps of method 1100 may be performed in 
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another order. Subsets of the steps listed above as part of 
method 1100 may be used to form their own method. 
Method for Using the Environment of FIGS. 1 and 2 

FIG. 12 shows a flowchart of an example of a method 
1200 of using environment 10. In step 1210, user system 12 
(FIGS. 1 and 2) establishes an account. In step 1212, one 
more tenant process space 104 (FIG. 2) are initiated on 
behalf of user system 12, which may also involve setting 
aside space in tenant space 112 (FIG. 2) and tenant data 114 
(FIG. 2) for user system 12. Step 1212 may also involve 
modifying application metadata to accommodate user sys 
tem 12. In step 1214, user system 12 uploads data. In step 
1216, one or more data objects are added to tenant data 114, 
where the data uploaded is stored. In step 1218, methods 
1000 (FIG. 10) and 1100 (FIG. 11) may be implemented. In 
an embodiment, each of the steps of method 1200 is a 
distinct step. In another embodiment, although depicted as 
distinct steps in FIG. 12, step 1210-1218 may not be distinct 
steps. In other embodiments, method 1200 may not have all 
of the above steps and/or may have other steps in addition 
to or instead of those listed above. The steps of method 1200 
may be performed in another order. Subsets of the steps 
listed above as part of method 1200 may be used to form 
their own method. 
Method for Creating the Environment of FIGS. 1 and 2 

FIG. 13 is a method of making environment 10, in step 
1302, user system 12 (FIGS. 1 and 2) is assembled, which 
may include communicatively coupling one or more pro 
cessors, one or more memory devices, one or more input 
devices (e.g., one or more mice, keyboards, and/or scan 
ners), one or more output devices (e.g., one more printers, 
one or more interfaces to networks, and/or one or more 
monitors) to one another. 

In step 1304, system 16 (FIGS. 1 and 2) is assembled, 
which may include communicatively coupling one or more 
processors, one or more computers, one or more memory 
devices, one or more input devices (e.g., one or more mice, 
keyboards, and/or scanners), one or more output devices 
(e.g., one more printers, one or more interfaces to networks, 
and/or one or more monitors) to one another. Additionally 
assembling system 16 may include installing application 
platform 18, network interface 20, tenant data storage 22, 
system data storage 24, System data 25, program code 26, 
process space 28, UI 30, API 32, PL/SOQL 34, save routine 
36, application setup mechanism 38, applications servers 
100-100 system process space 102, tenant process spaces 
104, tenant management process space 110, tenant space 
112, tenant data 114, and application metadata 116 (FIG. 2). 

In step 1306, user system 12 is communicatively coupled 
to network 104. In step 1308, system 16 is communicatively 
coupled to network 104 allowing user system 12 and system 
16 to communicate with one another (FIG. 2). In step 1310, 
one or more instructions may be installed in System 16 (e.g., 
the instructions may be installed on one or more machine 
readable media, such as computer readable media, therein) 
and/or system 16 is otherwise configured for performing the 
steps of methods of FIGS. 3-11. For example, as part of step 
1310, one or more instructions may be entered into the 
memory of system 16 for method 800 (FIG. 8) and method 
900 (FIG. 9). In an embodiment, each of the steps of method 
1300 is a distinct step. In another embodiment, although 
depicted as distinct steps in FIG. 13, step 1302-1310 may not 
be distinct steps. In other embodiments, method 1300 may 
not have all of the above steps and/or may have other steps 
in addition to or instead of those listed above. The steps of 
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method 1300 may be performed in another order. Subsets of 
the steps listed above as part of method 1300 may be used 
to form their own method. 
Extensions and Alternatives 

In an alternative embodiment, the user may be notified of 
a modification of a document in a manner other than 
receiving an e-mail notification, Such as by receiving a 
popup reminder when accessing the workspace or receiving 
a copy of the revised document. In an alternative embodi 
ment, content tab 410 may bring the user to a web page that 
also allows the user to view comments about contributions 
that the user made. In an alternative embodiment, the 
contributions that the user may add via contribute tab 410 or 
via other portions of the webpages of FIGS. 4-7B may be 
contributions to documents that alter existing documents or 
articles in addition to being able to add new documents or 
articles to a workspace. In an embodiment, there may be a 
pull down menu of activities or other link that may be 
performed for managing workspaces on workspaces pages 
700 or 780, which may facilitate managing the workspaces, 
Such as granting a level of access to the workspace to certain 
roles. 

Each embodiment disclosed herein may be used or oth 
erwise combined with any of the other-embodiments dis 
closed. Optionally, the color or shading of the column may 
be changed when flexible-data column 454 or another col 
umn is selected. In an embodiment, the embodiments of 
FIGS. 4, 5, 7A and 7B may be used together. Each embodi 
ment disclosed herein may be used or otherwise combined 
with any of the other embodiments disclosed. Although not 
shown in FIGS. 7A and 7B, a sort icon may also be included, 
which may also be a yellow triangle. Any element of any 
embodiment may be used in any embodiment. 

While the invention has been described by way of 
example and in terms of the specific embodiments, it is to be 
understood that the invention is not limited to the disclosed 
embodiments. To the contrary, it is intended to cover various 
modifications and similar arrangements as would be appar 
ent to those skilled in the art. Therefore, the scope of the 
appended claims should be accorded the broadest interpre 
tation so as to encompass all Such modifications and similar 
arrangements. 
The invention claimed is: 
1. A method of generating data for display by a user 

System, comprising: 
receiving a request for a report from a data source; 
generating data for display assembled from the data 

Source responsive to the received request, wherein 
the data for display in the report includes a plurality of 

fixed-data columns retrieved from the data Source, at 
least one flexible-data column, and a control for the 
flexible-data column retrieved from the data source, 

the fixed data columns are part of the report and data 
fields of the fixed data columns are not user cus 
tomizable, and 

the flexible-data column is user customizable by using 
the control to select one from a set of enumerated 
data fields that can alternatively be displayed in the 
flexible-data column, including at least two data 
fields having distinct data formats, including a tex 
tual format and a graphical format; wherein each of 
the data fields in the set of enumerated data fields 
corresponds to a different characteristic of an object 
represented by a row of the report; 

responsive to selection of one of the enumerated data 
fields of a distinct data format, causing retrieval of data 
corresponding to a characteristic of the distinct data 
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format specific to each row of the report and display of 
the retrieved characteristic in 

the flexible-data column for each row; and 
sending the generated data for display to the user system. 
2. The method of claim 1, wherein generating data for 

display further includes: 
the data for display modifies a data display format of the 

flexible-data column responsive to a data format of the 
selected data field. 

3. The method of claim 1, wherein the control responds to 
hovering over one from the set of enumerated data fields by 
enabling display of selected data field values in the flexible 
data column. 

4. The method of claim 1, wherein the control responds to 
hovering over one from the set of enumerated data fields by 
enabling display of a graphical representation of selected 
data field values in the flexible-data column. 

5. The method of claim 1, wherein generating data for 
display further includes two or more flexible-data columns 
visible with the fixed-data columns on a single display page. 

6. A system that generates data for display by a user 
System, comprising: 

a processor, memory coupled to the processor, and pro 
gram instructions loaded into the memory that, when 
executed on the processor, make the system capable of: 
receiving a request for a report from a data source: 
generating data for display assembled from the data 

Source responsive to the received request, wherein 
the data for display in the report includes a plurality 

of fixed-data columns retrieved from the data 
Source, at least one flexible-data column, and a 
control for the flexible-data column retrieved from 
the data source, 

the fixed data columns are part of the report and data 
fields of the fixed data columns are not user 
customizable, and 

the flexible-data column is user customizable by 
using the control to select one from a set of 
enumerated data fields that can alternatively be 
displayed in the flexible-data column, including at 
least two data fields having distinct data formats, 
including a textual format and a graphical format; 
wherein each of the data fields in the set of 
enumerated data fields corresponds to a different 
characteristic of an object represented by a row of 
the report; 

responsive to selection of one of the enumerated data 
fields of a distinct data format, causing retrieval of 
data corresponding to a characteristic of the dis 
tinct data format specific to each row of the report 
and display of the retrieved characteristic in the 
flexible-data column for each row; and 

sending the generated data for display to the user 
system. 

7. The system of claim 6, wherein generating data for 
display further includes: 

the data for display modifies a data display format of the 
flexible-data column responsive to a data format of the 
selected data field. 

8. The system of claim 6, wherein the control responds to 
hovering over one from the set of enumerated data fields by 
enabling display of selected data field values in the flexible 
data column. 

9. The system of claim 6, wherein the control responds to 
hovering over one from the set of enumerated data fields by 
enabling display of a graphical representation of selected 
data field values in the flexible-data column. 
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10. The system of claim 6, wherein generating data for 
display further includes two or more flexible-data columns 
Visible with the fixed-data columns on a single display page. 

11. A method of accessing data for display by a user 
System, comprising: 

transmitting a request for a report from a data source: 
receiving, in response to the request, data for display 

assembled from the data source, wherein 
the data for display in the report includes a plurality of 

fixed-data columns retrieved from the data source, at 
least one flexible-data column, and a control for the 
flexible-data column retrieved from the data source, 

the fixed data columns are part of the report and are not 
user customizable, and 

the flexible-data column is user customizable by using 
the control to select one from a set of enumerated 
data fields that can alternatively be displayed in the 
flexible-data column, including at least two data 
fields having distinct data formats, including a tex 
tual format and a graphical format; wherein each of 
the data fields in the set of enumerated data fields 
corresponds to a different characteristic of an object 
represented by a row of the report; and 

receiving data representing a user selection of one of the 
enumerated data fields using the control; 

responsive to selection of one of the enumerated data 
fields of a distinct data format, accessing data corre 
sponding to a characteristic of the distinct data format 
specific to each row of the report; and 

using the accessed data to cause a user system to render 
a graphical display of the characteristic in the flexible 
data column for each row. 

12. The method of claim 11, wherein the data for display 
modifies a data display format of the flexible-data column 
responsive to a data format of the selected data field. 

13. The method of claim 11, wherein the control responds 
to hovering over one from the set of enumerated data fields 
by enabling display of selected data field values in the 
flexible-data column. 

14. The method of claim 11, wherein the control responds 
to hovering over one from the set of enumerated data fields 
by enabling display of a graphical representation of selected 
data field values in the flexible-data column. 

15. The method of claim 11, wherein generating data for 
display further includes two or more flexible-data columns 
Visible with the fixed-data columns on a single display page. 

16. A non-transitory computer readable media storing 
program instructions that, when executed on a processor of 
a user system, make the user system capable of: 

transmitting a request for a report; 
receiving, in response to the request, data for display 

assembled from a data source, wherein 
the data for display in the report includes a plurality of 

fixed-data columns, at least one flexible-data col 
umn, and a control for the flexible-data column, 
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the fixed data columns are part of the report and are not 

user customizable, and 
the flexible-data column is user customizable by using 

the control to select one from a set of enumerated 
data fields that can alternatively be displayed in the 
flexible-data column, including at least two data 
fields having distinct data formats, including a tex 
tual format and a graphical format; wherein each of 
the data fields in the set of enumerated data fields 
corresponds to a different characteristic of an object 
represented by a row of the report; and 

receiving data representing a user selection of one of the 
enumerated data fields using the control; 

responsive to selection of one of the enumerated data 
fields of a distinct data format, accessing data corre 
sponding to a characteristic of the distinct data format 
specific to each row of the report; and 

using the accessed data to cause a user system to render 
a graphical display of the characteristic in the flexible 
data column for each row. 

17. The non-transitory computer readable media of claim 
16, wherein the data for display modifies a data display 
format of the flexible-data column responsive to a data 
format of the selected data field. 

18. The non-transitory computer readable media of claim 
16, wherein the control responds to hovering over one from 
the set of enumerated data fields by enabling display of 
selected data field values in the flexible-data column. 

19. The non-transitory computer readable media of claim 
16, wherein the control responds to hovering over one from 
the set of enumerated data fields by enabling display of a 
graphical representation of selected data field values in the 
flexible-data column. 

20. The non-transitory computer readable media of claim 
16, wherein generating data for display further includes two 
or more flexible-data columns visible with the fixed-data 
columns on a single display page. 

21. The method of claim 5, wherein at least one fixed-data 
column is visible between the two or more flexible-data 
columns visible on a single display page. 

22. The method of claim 1, wherein the control is posi 
tioned proximate to a heading of the flexible-data column. 

23. The method of claim 1, further including sorting the 
displayed content of the flexible-data column. 

24. The method of claim 23, wherein sorting includes 
arranging textual format data according to alphabetical or 
reverse alphabetical order. 

25. The method of claim 1, further including changing 
appearance of data in the flexible-data column when the 
flexible-data column is selected. 

26. The method of claim 1, wherein at least two of the 
enumerated data fields are not computationally related to 
one another. 


